Abstract ■ Individual differences in arousal experience have been linked to differences in resting-state salience network connectivity strength. In this study, we investigated how adding task-related skin conductance responses (SCR), a measure of sympathetic autonomic nervous system activity, can predict additional variance in arousal experience. Thirty-nine young adults rated their subjective experience of arousal to emotionally evocative images while SCRs were measured. They also underwent a separate restingstate fMRI scan. Greater SCR reactivity (an increased number of task-related SCRs) to emotional images and stronger intrinsic salience network connectivity independently predicted more intense experiences of arousal. Salience network connectivity further moderated the effect of SCR reactivity: In individuals with weak salience network connectivity, SCR reactivity more significantly predicted arousal experience, whereas in those with strong salience network connectivity, SCR reactivity played little role in predicting arousal experience. This interaction illustrates the degeneracy in neural mechanisms driving individual differences in arousal experience and highlights the intricate interplay between connectivity in central visceromotor neural circuitry and peripherally expressed autonomic responses in shaping arousal experience. ■
INTRODUCTION
Neuroscientists, psychologists, and philosophers agree that affect is a basic property of consciousness (Barrett & Bliss-Moreau, 2009; Wundt, 2009; Edelman & Tononi, 2000) . As a component of affect, arousal (ranging from calm and relaxed to highly activated) is a fundamental element of mood and emotion (Barrett, Mesquita, Ochsner, & Gross, 2007; Barrett, 2006; Russell, 1980 Russell, , 1991 Russell, , 2003 Russell & Barrett, 1999) as well as other psychological phenomena such as perception and memory (Kensinger & Schacter, 2008; Phelps, 2006; Phelps, Ling, & Carrasco, 2006; Vuilleumier, 2005; Cahill & McGaugh, 1998) . Arousal can also be considered a teaching signal that indicates an opportunity for learning, especially within the context of aversive learning (for a review, see Öhman & Mineka, 2001 ) Therefore, as arousal is a fundamental property of our experiences as we engage with the world around us, it is crucial to better understand its neural bases.
Several decades of research in psychophysiology have demonstrated that the experience of arousal can be related to electrodermal activity (EDA), a peripherally expressed index of the autonomic nervous system function, where larger and more numerous skin conductance responses (SCRs) are usually associated with more intense experiences of arousal (e.g., Mauss & Robinson, 2009; Lang, Bradley, & Cuthbert, 1998; Lang, Greenwald, Bradley, & Hamm, 1993; Greenwald, Cook, & Lang, 1989) . The water, electrolytes, and sweat composing EDA are secreted by eccrine sweat glands located in all outer layers of the skin, and the activity of these glands is regulated by a series of neurons originating in the hypothalamus that make various connections in the brainstem, spinal cord, and sympathetic paravertebral ganglia before reaching and innervating the eccrine sweat glands (Critchley, 2002) .
EDA provides a widely used index of sympathetic autonomic nervous system activity related to human emotions (Boucsein et al., 2012; Dawson, Schell, & Filion, 2000; Boucsein, 1992; Venables & Christie, 1980) ; various brain stimulation, lesion, and functional imaging studies have shown EDA to be subserved by a neural matrix involved in controlling sympathetic arousal that includes limbic structures such as amygdala, the insula, and the anterior cingulate (Tranel, 2000; Zahn, Grafman, & Tranel, 1999; Mangina & Beuzeron-Mangina, 1996; Tranel & Damasio, 1994 ; for a review, see Critchley, 2002) . Specifically with regard to fMRI, greater task-evoked BOLD response in the amygdala, anterior insula, and ACC predicts greater magnitude or frequency of SCRs (Nagai, Critchley, Featherstone, Trimble, & Dolan, 2004; Williams et al., 2001 ; Critchley, Elliott, Mathias, & Dolan, 2000; Fredrikson et al., 1998 ; for a meta-analysis, see Beissner, Meissner, Bär, & Napadow, 2013) .
Given activity in these regions is associated with EDA, and EDA itself is intimately linked to subjective arousal, it comes as no surprise that increased task-evoked activation measured by fMRI BOLD signals in these same regions also predicts more intense experiences of arousal when participants view emotionally evocative images or simulate emotionally evocative scenarios ( Wilson-Mendenhall, Barrett, & Barsalou, 2013; Hermans et al., 2011; Moriguchi et al., 2011; Weierich, Wright, Negreira, Dickerson, & Barrett, 2010; Nielen et al., 2009; Lewis, Critchley, Rotshtein, & Dolan, 2007) . These regions including the amygdala, anterior insula, anterior and mid cingulate cortex, OFC, and striatum are part of a large-scale intrinsic network known as the "salience network" (Touroutoglou, Hollenbeck, Dickerson, & Feldman Barrett, 2012; Seeley et al., 2007) . In addition to task-evoked activation, resting-state fMRI studies show that individuals with greater intrinsic connectivity in the salience network will also report more intense experiences of arousal, as compared with individuals with weaker connectivity who report less intense experiences under the same conditions (Touroutoglou, Bickart, Barrett, & Dickerson, 2014; Touroutoglou et al., 2012) . Furthermore, the connectivity strength between major nodes of this network has been implicated in different aspects of arousal such as anxiety (Seeley et al., 2007) and cortisol responsivity (Hermans et al., 2011) . These studies demonstrate that task-evoked and resting-state CNS function as well as task-evoked peripheral manifestation of autonomic nervous system activity all predict subjective arousal. However, no study to our knowledge has examined whether distinct neural substrates provide independent or redundant contributions. Recent work from our laboratory on task-evoked and resting-state CNS demonstrated that task-evoked and resting-state CNS provide independent contributions to arousal experience (Touroutoglou et al., 2014) . Given that amygdala activation is linked to EDA, we may hypothesize that EDA, a peripheral manifestation of autonomic activity, and resting-state salience network connectivity will also independently predict arousal.
In this study, we tested this hypothesis by investigating both central and peripheral nervous system contributions to the experience of arousal. We studied healthy young adults and recorded their event-related SCRs while they viewed evocative images and reported their arousal experiences. Participants also underwent fMRI scanning at rest during which we measured the strength of intrinsic functional connectivity within the salience network. Specifically, we examined whether these peripheral and CNS measures reflect a common neural substrate for arousal (i.e., are strongly correlated with each other) or whether a larger number of task-related SCRs and stronger salience network connectivity each independently predict the intensity of arousal experience, and if so, whether salience network connectivity exerts its effect on arousal through SCR reactivity (a mediational relationship) or whether salience network connectivity influences the magnitude of the SCR reactivity contribution to arousal (a moderator relationship).
METHODS Participants
Thirty-nine participants (ages 18-32 years, SD = 3.59; 20 women) were right-handed, native English speakers and had normal or corrected-to-normal vision. None reported any history of neurological or psychiatric condition, learning disability, or serious head trauma. Participants did not smoke or take medications or other psychoactive substances that could interfere with autonomic responsiveness such as beta-blockers or anticholinergic medications. All participants gave written informed consent in accordance with guidelines established by the Massachusetts General Hospital/Partners Human Research Committee.
Affective Image Task and EDA Monitoring
Ninety full-color images were selected from the International Affective Picture System (IAPS) and used to induce affective experiences (Lang, Bradley, & Cuthbert, 2008) . They represented images that have been normed to evoke five combinations of valence and arousal experiences (i.e., negative valence-high arousal, positive valence-high arousal, neutral valence-low arousal, negative valence-low arousal, positive valence-low arousal). Normative valence and arousal ratings as well as examples of picture content are provided in Table 1 .
Following sensor attachment for electrodermal monitoring, participants sat upright in a comfortable chair and completed the image task in a dimly lit room. They viewed each of the 90 IAPS images sequentially on a 120 × 75 cm high-definition (Sharp, Aquos) screen placed 2 m from the participant. Images were grouped into three blocks of 30 each, with images within each block fully randomized during stimulus presentation. For each stimulus, participants viewed the IAPS image for 6 sec and then rated the valence and arousal of the image using the SelfAssessment Manikin (Bradley & Lang, 1994) . Only the arousal ratings are reported here, which ranged from "Very calm," the lowest level, to "Very activated," the highest. A variable intertrial interval of 10-15 sec during which participants viewed a small fixation cross on the screen followed the rating before presentation of the next image. Before beginning the task, participants were familiarized with the Self-Assessment Manikin rating procedure and practiced by rating five images. The images and rating scales were administered via E-Prime software (Psychology Software Tools, Pittsburgh, PA)
SCRs were recorded using disposable electrodermal electrodes (containing isotonic paste) affixed to the thenar and hypothenar eminences of the left hand, collected using Mindware's data acquisition software (BioLab Acquisition Software version 3.0.13; Mindware Technologies, Gahanna, OH), and analyzed using Mindware's data reduction software for EDA (Electrodermal Activity/Skin Conductance Analysis version 3.0.21; Mindware Technologies). For each 6-sec image, we measured the number of event-related phasic SCRs. We considered an SCR to be event-related if both the response onset and peak occurred between 1 and 6 sec after stimulus onset, with an onset to peak amplitude of at least 0.01 μS.
In line with the common finding that a substantial proportion of healthy adults are considered "stabile" electrodermal responders (i.e., they produce relatively few if any SCRs; Schell, Dawson, & Filion, 1988) , we excluded 8 of the 39 participants (20.5%), because they generated event-related SCRs to fewer than 5% of the IAPS images.
For each participant, we calculated the average number of event-related SCRs per image across all images that evoked high-arousal experiences (of both positive and negative valence based on published norms; Lang et al., 2008) . To control for the electrodermal orienting response that can occur for any type of image, we subtracted from this average event-related SCRs to normatively high-arousal images the average event-related SCRs to normatively neutral images, creating a high-arousal SCR difference score (referred to hereafter as SCR Reactivity). This measure was our autonomic physiological variable of interest. Similarly, for each participant, we obtained a high-arousal subjective rating difference score (referred to hereafter as Subjective Arousal) by calculating the average arousal rating for all normatively high-arousal images and subtracting from this the average arousal rating for all normatively neutral images.
MRI Data Acquisition and Processing Procedures
Participants underwent brain imaging between 1 and 11 days (mean = 3.87, SD = 2.85) after completing the affective image task. Imaging data were collected on a 3T Magnetom Tim Trio system (Siemens Medical Systems, Iselin, NJ) at Massachusetts General Hospital, equipped for EPI with a 12-channel phased-array head coil. Head motion was minimized using head restraints, including a pillow and foam padding. Noise was attenuated with earplugs. Structural MRI data were acquired using a T1-weighted 3D MPRAGE sequence (repetition time/echo time/flip angle = 2530 msec/3.48 msec/7°, resolution = 1.0 mm isotropic). Whole-brain resting-state fMRI data were acquired with an echo-planar sequence (repetition time = 5000 msec; echo time = 30 msec; flip angle = 90°, 2.0 mm isotropic voxels, 55 slices; 76 time points per 384 sec [6:40 min] run). During the resting-state fMRI run, participants were directed to keep their eyes open without fixating and to remain as still as possible. As this study was part of a larger project on agerelated differences in affect and memory, participants also completed a memory task in the scanner following the resting-state fMRI scan.
Preprocessing of the resting-state fMRI data involved a series of previously established resting-state functional connectivity MRI procedures (Van Dijk et al., 2010; Vincent et al., 2007; Biswal, Yetkin, Haughton, & Hyde, 1995) . After removing the first four functional volumes, the following steps were completed: correction for slice-dependent time shifts (SPM2, Wellcome Department of Cognitive Neurology, London, United Kingdom), correction for head motion with rigid-body transformation in three translations and three rotations (FMRIB, Oxford, UK), spatial normalization to Montreal Neurological Institute (MNI) atlas space, resampling to 2-mm isotropic voxels, spatial smoothing using a 6-mm FWHM Gaussian kernel, and temporal band-pass filtering to remove frequencies >0.08 Hz. We then removed sources of spurious variance and their temporal derivatives from the data through linear regression (six parameters derived from the rigid body head motion correction, the signal averaged over a region within the Normative valence and arousal ratings displayed have been adjusted from the original 9-point scale to the 5-point scale used in this study.
deep white matter, and the signal averaged over the ventricles). In addition to these factors, we regressed out the signal averaged over the whole brain, as it has been suggested that the use of global signal regression in brain systems expected to show positive correlations between regions within a circuit (such as the salience network; Touroutoglou et al., 2012; Seeley et al., 2007) reduces certain elements of noise related to false positives (Fox, Zhang, Snyder, & Raichle, 2009; Weissenbacher et al., 2009) . The residual BOLD time course was retained for functional connectivity analysis.
Task-free fMRI Analysis
Seeley and colleagues first identified the low-frequency spontaneous BOLD fluctuations bilaterally in the salience network using a seed-based approach (Seeley et al., 2007) . The dorsal amygdala has been connected with the salience network (Seeley et al., 2007) and has been associated with arousal feelings during tasks ( WilsonMendenhall et al., 2013; Touroutoglou et al., 2012; Gerdes, 2010; Barrett, Bliss-Moreau, Duncan, Rauch, & Wright, 2007; Phan et al., 2004) . In this study, we used a hypothesis-driven seed-based resting-state functional connectivity MRI analysis and created a spherical ROI (2-mm radius) around the dorsal amygdala (MNI coordinates: −22, −4, −12), as previously identified in Touroutoglou et al. (2014) and Bickart, Hollenbeck, Barrett, and Dickerson (2012) . This seed ROI was used to generate a whole-brain map of Fisher's r-to-z correlation coefficient values or connectivity strength expressed as z(r). Using the large-scale dorsal amygdala-anchored salience network mask (see Figure 1 ), as previously defined in an independent sample (Bickart et al., 2012) , we calculated the salience network connectivity strength for each participant (referred to hereafter as Salience Network Connectivity), as the strength of task-free connectivity between the mean BOLD signal time course in the dorsal amygdala seed ROI and the mean BOLD signal time course in all of the voxels in the rest of the large-scale salience network. The averaged pairwise connectivity measure of z(r) values of the dorsal amygdala within the salience network was used for the brain-SCR-behavioral analyses. We removed data for one additional participant whose Salience Network Connectivity was an outlier (3 SDs below the group mean). We conducted subsequent analyses with the remaining 30 participants.
Relationships between Subjective Arousal, SCR Reactivity, and Salience Network Connectivity
To examine whether SCR Reactivity and Salience Network Connectivity are additive, have a mediational relationship, or interact with each other in predicting Subjective Arousal, we first performed bivariate correlations between Salience Network Connectivity, SCR Reactivity, and Subjective Arousal. We then performed a multiple regression analysis using both SCR Reactivity and Salience Network Connectivity as predictor variables and Subjective Arousal as the outcome variable: Salience Network Connectivity and SCR Reactivity were entered as predictors in the first step of a hierarchical regression analysis, and Subjective Arousal was entered as the dependent variable; the interaction term (Salience Network Connectivity × SCR Reactivity) was then added at the second step of the regression analysis. A simple slopes analysis was subsequently conducted to further explain the interaction effect. Statistical analyses were conducted using IBM SPSS Statistics Version 21. Results were considered statistically significant at p < .05.
RESULTS
As predicted, individuals with stronger Salience Network Connectivity reported more intense experiences of Subjective Arousal while they viewed images known to Figure 1 . The dorsal amygdala map, previously defined in Bickart et al. (2012) , was used as the salience network mask binarized at z < 0.10. This map is overlaid on T1 MNI152 1.0 mm template brain in radiological convention to demonstrate the cortical and limbic structures within the salience network.
normatively evoke both positive and negative high-arousal experience (r = 0.43, p < .02), replicating our prior findings in an independent sample (Touroutoglou et al., 2012 (Touroutoglou et al., , 2014 . However, unlike our prior study, where resting-state fMRI was recorded just moments before participants viewed evocative images, in this study the measurement of Subjective Arousal and Salience Network Connectivity were measured several days apart, demonstrating the durability of that relationship. Individuals with greater SCR Reactivity also reported more intense Subjective Arousal (r = 0.40, p < .03). Salience Network Connectivity and SCR Reactivity were not correlated (r = −0.10, p < .61), which effectively ruled out any mediational relationship between these two predictors. Figure 2 depicts the pairwise relationships between Salience Network Connectivity, SCR Reactivity, and Subjective Arousal. To confirm that both Salience Network Connectivity and SCR Reactivity independently explained a comparable amount of the variance in ratings of Subjective Arousal, both predictors were centered and included together at the first step of a hierarchical regression analysis with Subjective Arousal as the dependent variable. Individuals with stronger Salience Network Connectivity (b = 1.332, SE b = 0.422, β = 0.478, p < .004) and greater SCR Reactivity (b = 1.146, SE b = 0.389, β = 0.446, p < .007) reported more intense experiences of Subjective Arousal. Together, the two predictors accounted for 39% of the variance in Subjective Arousal (F(2,27) = 8.5, p < .001; R 2 = .39). To test whether Salience Network Connectivity moderated the extent to which SCR Reactivity predicted Subjective Arousal, the interaction term (Salience Network Connectivity × SCR Reactivity) was computed on the centered predictor variables and added at the second step of the regression analysis. The interaction significantly predicted the experience of Subjective Arousal, (b = −9.307, SE b = 2.218, β = −0.524, p < .001), explaining an additional 25% of the variance, with the overall model explaining 63% of the variance in Subjective Arousal [F(3, 26) = 15.01, p < .001, ΔR 2 = .25, p < .001; Total R 2 = .63)] (Table 2 ). This statistically significant interaction indicates that the contribution of SCR Reactivity to the prediction of the intensity of Subjective Arousal depends on the level of Salience Network Connectivity. To clarify this interaction, we conducted a simple slopes analysis probing the relationship between SCR Reactivity and Subjective Arousal in individuals with weak (−1 SD below the mean), moderate (mean), or strong (+1 SD above the mean) Salience Network Connectivity (Figure 3 ). In those with weak Salience Network Connectivity, greater SCR Reactivity strongly predicted more intense Subjective Arousal (b = 2.431, SE b = 0.433, β = 0.946, p < .001). In those with moderate Salience Network Connectivity, greater SCR Reactivity still significantly predicted more intense Subjective Arousal (b = 0.723, SE b = 0.322, β = 0.282, p < .034), but to a weaker extent. In contrast, in those with strong Salience Network Connectivity, SCR Reactivity was no longer related to Subjective Arousal (b = −0.984, SE b = 0.593, β = −0.383, p < .109). Figure 2 . A, B, and C illustrate the relationships between Salience Network Connectivity, SCR Reactivity, and Subjective Arousal. Each dot represents one individual participant. More intense Subjective Arousal is predicted by both stronger Salience Network Connectivity (A) and higher SCR Reactivity (B), whereas Salience Network Connectivity and SCR Reactivity were not related to each other (C). Negative values for SCR reactivity indicate that the participant generated, on average, more SCRs for neutral than highly arousing images. *p < .05. 
DISCUSSION
Arousal is a fundamental property of consciousness that is a ubiquitous element of cognition, emotion, and perception; it is considered to be a core element of brain function in some constructs of the major brain-behavior domains (Cuthbert & Insel, 2013) . Disturbed arousal experience has been linked to various mental illnesses such as anxiety disorders, depression, and bipolar disorders (for a review, see Posner, Russell, & Peterson, 2005) , as well as medical disorders including coronary heart disease (Gianaros & Wager, 2015; Blascovich & Katkin, 1993; Matthews et al., 1986) and immunosuppression (Manuck et al., 1991; Kennedy, Glaser, & Kiecolt-Glaser, 1990) . Given its centrality to our inner life, as well as mental and physical health and disease, it is important to understand the neurophysiological basis of arousal experience. Here, we found that, although sympathetic autonomic nervous system activity (SCR reactivity) did not correlate with CNS function (salience network restingstate functional connectivity), they nevertheless interacted in how they shape individual differences in arousal experience, such that across individuals, SCR reactivity contributes more to arousal experience when salience network connectivity is weak. The lack of a simple correlation between salience network connectivity and SCR reactivity may in part reflect the multifaceted relationship between salience network and EDA. Although many lesion (Damasio, 1996; Tranel & Damasio, 1994) and functional imaging studies (Zhang et al., 2014; Fan et al., 2012; Critchley et al., 2000; Fredrikson et al., 1998 ; for a meta-analysis, see Beissner et al., 2013) in humans have shown that the generation and regulation of EDA is subserved by a large network of regions, which include key nodes of the salience network such as anterior cingulate, anterior insula, and amygdala, these regions may not uniformly influence EDA in the same manner. For example, activity in the cingulate cortex is positively correlated with EDA, whereas that in the insula is negatively correlated (Fredrikson et al., 1998) . Differences in laterality may also be relevant, whereby damage to right-sided neural structures including the cingulate has a greater effect on EDA (Zahn et al., 1999) . Therefore, the salience network and EDA relate to each other in myriad ways such that it precludes a simple correlative relationship between them and increases the likelihood that these two measures provide distinct information about subjective arousal.
The difference in how sympathetic and parasympathetic activity of the autonomic nervous system is reflected in salience network connectivity and SCR reactivity may also explain the independent relationship between the two measures. Although most regions forming the core of the salience network such as the amygdala, insula, and cingulate cortices are more closely associated with sympathetic function, some, such as the left amygdala and a small subregion in the right anterior insula, have been found to serve dual sympathetic and parasympathetic functions (Beissner et al., 2013 ). In addition, lesion studies in stroke and dementia patients as well as electrical stimulation studies in postsurgical epilepsy patients have argued for the right-sided regions of the salience network being predominantly involved in sympathetic function and the left-sided regions in parasympathetic function (Guo et al., 2016; Oppenheimer, Kedem, & Martin, 1996; Oppenheimer, Gelb, Girvin, & Hachinski, 1992) . In contrast, SCR is a relatively pure measure of sympathetic nervous system activity (Critchley, 2002) . Therefore, given that the salience network connectivity measure in our study likely reflects a combination of sympathetic and parasympathetic activity of individuals' autonomic nervous system activity whereas that of SCR reactivity reflects predominantly the sympathetic branch, it is not surprising that the two did not correlate with each other.
The difference in timing between salience network connectivity and SCR reactivity likely also led to these two measures providing distinct contributions in shaping subjective arousal. Although SCR reactivity may reflect individuals' baseline propensities to generate SCRs (Schell et al., 1988) , the stimulus-induced EDA influenced by momentary exposure to emotional stimuli used in this study, as similar to others (Bradley, Codispoti, Cuthbert, Lang, & Bruce, 2001; Lang et al., 1993 Lang et al., , 1998 , more likely reflect a moment-to-moment or state measure of affective reactivity. In contrast, strength of connectivity of certain large-scale networks has been shown to be stable across different time points (Touroutoglou, Andreano, Barrett, & Dickerson, 2015; Shehzad et al., 2009 ); therefore, it seems reasonable to speculate that intrinsic network Weak, moderate, and strong Salience Network Connectivity represent 1 SD below the mean, mean, and 1 SD above the mean values, respectively. Low, average, and high SCR Reactivity represent 1 SD below the mean, mean, and 1 SD above the mean values, respectively. *p < .05, ***p < .001.
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Journal of Cognitive Neuroscience Volume 29, Number 5 connectivity is a stable marker of trait-level differences between individuals. Although intrinsic connectivity has also been found to be malleable by recent experiences (Stevens, Buckner, & Schacter, 2010; Tambini, Ketz, & Davachi, 2010) and thus hypothesized as a state measure of affective reactivity, our findings showing that salience network connectivity predicts arousal even though the two were measured several days apart seem more consistent with the former position. Therefore, salience network connectivity and SCR reactivity, dispositional and momentary measures of affective reactivity, respectively, likely contributed distinct information in shaping arousal experience. In addition, a previous study from our laboratory using a similar paradigm showed that task-evoked fMRI amygdala activation and resting-state salience network connectivity were not correlated with each other, and independently predicted arousal experience, further argues that two measures of affective reactivity with distinct temporal properties will contribute independently to arousal experience (Touroutoglou et al., 2014) . Beyond contributing distinct information about arousal experience, SCR reactivity and salience network connectivity interacted with each other such that the relationship between SCR reactivity and arousal experience varies between individuals as a function of salience network connectivity: In individuals with weak salience network connectivity, a strong relationship exists between SCR reactivity and arousal-individuals generating more SCRs to normatively arousing stimuli report higher arousal; no such relationship exists in individuals with strong salience network connectivity-they report high arousal regardless of the number of SCRs generated. We and others have reported that some of the substantial differences between individuals in their arousal experience are attributable to differences in the strength of their salience network connectivity (Touroutoglou et al., 2012 (Touroutoglou et al., , 2014 Seeley et al., 2007) . Our current findings demonstrate that a peripherally measured bodily signal indexing sympathetic autonomic nervous system activity-SCR reactivity-enables us to refine our understanding of the relationship between salience network connectivity and individual differences in subjectively reported arousal. SCR reactivity has been linked to arousal experience in psychophysiological studies (e.g., Mauss & Robinson, 2009; Lang et al., 1993 Lang et al., , 1998 Greenwald et al., 1989) , but the relationship of SCR reactivity to self-reported arousal has not yet been examined in conjunction with a measure of CNS activity. We found that the relative contribution of these two neurophysiological measures differed between individuals, an example of degeneracy-a phenomenon in which different processes within a larger biological system can lead to the same functional outcome (Edelman & Gally, 2001 ). This study is a first step toward understanding degeneracy in the neural mechanisms driving experiences of arousal across different individuals.
This interaction between salience network connectivity and SCR reactivity in predicting arousal experience may stem from the role the salience network plays in the afferent neural pathways of EDA. In addition to being implicated in eliciting and generating EDA through efferent pathways, regions of the salience network such as the insula, cingulate, and amygdala have also been postulated to represent afferent signals concerning peripheral autonomic states (Cechetto & Saper, 1990 ) via interoception, a process through which sensory signals (including those conveyed through autonomic afferents) that collectively describe the physiological state of the body's internal milieu are integrated and perceived consciously (Critchley & Harrison, 2013; Craig, 2002) . We may speculate that this representation of afferent signals from EDA is carried out by specific subregions or subsystems of the salience network. In our study, high salience network connectivity in certain individuals may therefore in part reflect an increased ability to accurately represent moment-tomoment peripheral physiological manifestations such as SCR and the variance measured in the SCR itself makes little to no additional contributions to explain differences in arousal experience. In contrast, lower resting salience network connectivity may reflect a poorer ability to represent afferent signals from peripheral physiological responses, and therefore, the signals themselves including SCR will play a greater role in explaining variances in arousal experience.
Future research should focus on clarifying mechanisms underlying this interaction between salience network connectivity and SCR reactivity, as well as how they relate to other neuroimaging and psychophysiological markers in predicting arousal experience. Furthermore, future studies should examine whether subregions of the salience network, as well as brain regions outside the salience network, interact differently with SCR reactivity in predicting subjective arousal and whether these differences relate to sympathetic versus parasympathetic function. For example, the Embodied Predictive Interoception Coding model recently proposed by Barrett and Simmons (2015) , which posits that different layers and subdivisions of the limbic and paralimbic regions are involved in issuing efferent and representing afferent autonomic signals as well as resolving the discrepancy between the two, could serve as a foundation to test hypotheses regarding the interaction between salience network and SCRs in relation to arousal experience. We also need to better understand how salience network connectivity and SCR reactivity fit more broadly with contributions from other neurophysiological markers related to arousal, such as task-evoked activation of regions within the salience network (e.g., amygdala; Touroutoglou et al., 2014) or the structural integrity of regions within the salience network (e.g., amygdala and medial pFC; Holmes et al., 2012; Kim & Whalen, 2009) . Beyond the salience network and SCR reactivity, measures from other neural regions and psychophysiological markers may also further illuminate neural mechanisms of arousal experience. For example, the ventromedial pFC-usually classified as part of the default mode network-has visceromotor projection (Carrive & Morgan, 2012) and activity in this region has also been associated with EDA (Carrive & Morgan, 2012; Nagai et al., 2004; Patterson, Ungerleider, & Bandettini, 2002) . Ultimately, a more thorough account of the neural systems physiology that shapes individual differences in arousal experience requires multimodal investigation of markers of both central and peripheral autonomic function under both task-evoked and resting-state conditions.
